Aggressive, tropical weathering and lateritisation of Deccan Traps basalt

123
The northward drift of India during the Late Cretaceous to early Cenozoic passed through Deccan Traps flood terrain (Widdowson and Cox, 1996) . This phase of alteration and approximately >90% of the current Deccan basalt outcrops consist of variably weathered 161 basalt within saprolite-type weathering profiles 1-10 m thick.
162
Such a Quarternary saprolite weathering profile is exposed near Chhindwara ( Fig. 1 resulting from the in-situ alteration processes (Babechuk et al., 2014) , and only very minor 166 input of aeolian dust has contaminated the lava flow surface during basalt emplacement.
167
These latter have effected minimal modification of geochemical signature (Babechuk et al.,
. 
Weathering profile descriptions
170
Previous investigation of the Chhindwara and Bidar profiles has yielded valuable information 171 regarding the stages of basalt chemical weathering (Babechuk et al., 2014 (Babechuk et al., , 2015 . To provide
172
necessary context for the current study, these may be summarised as follows: upwards; in the topmost 1 -2 m these vesicles contain zeolitic amygdules.
185
Regardless of these physical variations, the upper parts of both the lower and upper transformed into kaolinite, goethite and hematite in the upper portions of the profile (Fig. 2b) .
216
The two profiles described above may be compared in the Bidar saprolite zone (BB2- previous studies (Sossi et al., 2015) , demonstrating the accuracy of this dataset. 
Results
313
XRD data
314
The quantitative XRD mineralogy of the Chhindwara profile (Fig. 3a) shows that minor 315 amounts of smectite developed at the base (ChQB6) of the upper flow (Fig. 3a) 
365
Weathering trends based on elemental mass-balance calculations are listed in Table 1 , 
Zn and Fe2O3 (wt. %) in the Bidar profile
382
The Zn and Fe2O3 (wt. %) results are presented in Table 1 the most weathered section of the lateritic profile (BB9), whereas the palaeo-watertable
393
(BB6) is enriched by ~ 250% (Table 1 ). In general, the TOC is low in the Bidar profile (Table   394 1; Fig.5d ). Starting from the bedrock sample (BB1) with a TOC of 0.07%, TOC increases 
Zn isotopic composition in both profiles
399
The Zn isotope data are presented in Table 1 Zn (Δ 66 Znsample-protolith of up to -0.660‰ in the palaeo-watertable).
490
However, the deviation of sample BB4 from the correlation trend (Fig. 6a) likely association (Fig. 5c, d ). This relationship is as also evident from the inverse correlation 
Dust addition and redistribution of elemental and isotopic Zn
559
Aeolian dust input is a likely means of altering elemental and isotopic compositions in the Potentially, Zn, as well as Fe could at least partly be derived from aeolian dust sources (e.g., Eight samples from different sample heights and weathering degrees were selected for qualitative 68 XRD analyses (Figs. 1, 2) . Additionally, the XRD patterns of 
Bidar bedrock
149
The bedrock is composed of a fine grained matrix that consists of euhedral-subhedral shaped, 150 twinned plagioclase laths (ca. 55 %), augite and minor amounts of hypersthene (30%), primary 151 Fe-Ti oxide (5 %) and glass (ca. 5-10 %). In places, phenocrysts of augite and plagioclase occur.
152
In a few places within the matrix, minor amounts of plagioclase and augite have been replaced by 9 clay minerals. In particular, volcanic glass has been altered to clays and secondary Fe-Mn oxides.
154
Furthermore, a few minerals have been completely altered. 
